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^ IJ-^^ ^f-g-^m Aj^E^ofl 

^J:** ^S.'iS- 4S^>^ ^l^o^-^ ^7] Z^- 3§;^S. 

«M^^. ^Wj-^mS *«fl ^S.^ *>M-^ C^-Oltt^AlEl O. 

CfolH^AlE^ ^i-tfl ^7] ^ ^7]^ ^Al xq-olW^Am ^^«^>JL. ^1-71 

'i^^^oll n^-sf ^7] =^a1 cfolulAlEl aij: ^^e|7ll- ;^H*> 

^ ^Al cfolHlAlE^ ;^ll<H7l» S^f-^ ^^-2-^ 

S. 4 



43-3 



1020030018873 #^ ^^>: 2003/6/4 

<^l-^-i-^ Al^EjoflA-l ^A] cfojtJ^AlE] 4^1- ^t!- ^^1 ^ 13-^ {APPARATUS FOR 
TRANSMIT DIVERSITY DEMODULATION IN MOBILE COMMUNICATION SYSTEM AND METHOD THEREOF} 
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«c}-^^ A>-§-*V^ ^^t!" ^^7171- 42:^V^ ^ 13-'^<H1 ^t!" 

<8> o] ^^Ai A] (Mobile Telecommunication System)*^! ^^Sfl M-71-JL, >S-7l 

<^1^ Ai>,E^oiiAi Aiwi>,^v^ c-floiBi^oi ^^*>7il ^7>f-c»il Jl^^ C^lo] 

^Ejo.s.Al -^^^ 7)7.]^^}: til^7l«J-^oi ^cfl^ ^^(W-CDMA: 
Wideband-Code Division Multiple Access, <^1*1- "W-CDMA"2l- 4)*>7lS ^i^) ^^-^-mr, ^■ 

7]^]^^ -i-7l«J-^^ 4^ ^^-2000(CDMA-2000) «c}-^^ fl-^ 

-^S ^^i^, ^1-71 o]^ ^A] A]>,E^^ -i-^^ o.^ ^ 7l7;l^(Node B)-i- -i- 

^ cf^7ll2l A]-g-;^> c}.ig-7i(uE: User Equipment -f-^^V^ ^^S. ^^^^t^. 

O.^^^], ^7] o]^ ^A] Al^rEjoflA^ Jl^ Z^]C]B\ ^^A] ^fl^ >a-<^lA-1 ^] 

(fading) ^^Hl 2^€fl ^A] Ai^o^ sill^ol ^v^5*>7ll ^cf. 5|lo]i^ 

^2:^1 ^>^^ ^^^ofl^i ^^tb cllolElol ^ 

^ Slol ol^^Ai A^al^o^ >5l^>Al7l7fl €4. ZLSl^S. o]^ :f.Al 
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43flo>nV ^|.^^ ojei ^]o]r^ ^^^}7] ^n^^ i=i-<y=t!: ^oM^]^ 

(Diversity) ^>-§-€^-. 

<^ti]-^jo^ CDMA ^11^ ^S.^ ^l-a I^^Cdelay spread)^ <^l-g-«fl 

'S.(multi-path) ^S.Mr ^<1^}7] ^tb ^^]^^]^7} ^'%-^Jl $X^^ , 40)3, 

^tb ^1^ ^-a:^ °]-§-*>^ ^^I^H^lEl 71'^* efloia ^Ai7i^ ^1^ ^ 

^^^l^cf -^21-^1-^1 ^;^ll^ol o^lcf. SEtb. (Interleaving) 

^ (Coding) ^^^^ '=>]-%-^}^ cfc,lti1^lHl(Time diversity) ^aVajo.^ 

£1-51 ^^(Doppler spread) ^fl^oflAi ^V-g-^grf. ^}^]^^, ^7] a]:^ r^olu^AlE^ 
^A> ^fl^oilAi^ ol^5>^ ^o] ^^tzf^ ^^l^o] ^^cf. 
nei^S ^tfl ^fl^ojf ^o] ^]o^ ^A>oi ^^ ^m^, ^^^} ^11^4. ^^1 
^AVo] ;<-1^oi ^fl^oflA-l^ >^7l 3iilolig ^Aj.^ #4^]-7l ^^fl ^:?]: cfol AjEl (Space 
Diversity) 7]^o] A>-g.^c)-. cl.o]tHAlE|^ ^ 7fl ol>a-Sl ^^a] o>Bilu|-i- o] 

-§-^>^ cf^ltt^AlEl 7l^olT:f. tb 7fls] -^tfl Ai^7> no]T^ ^^o. . 

<^ 42:*>^ 1}-^<^lc1-. ^7] tq-olu^AlEl^ ^Al oj-Eflu).^ c>l-g-«)-^ ^ 
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* ^ 9Xn] «y:Ji5l#^ ^i^l^V^^, 3711 711^= q-ola1^lH^(0pen-loop 
Transmit Diversity)^ J^l^S i^c»lii1'»>lE] (Closed- loop Transmit Diversity)^ ^ 

(Time-Switched Transmit Diversity; <^1^> 'TSTD'ej- ^^.) ^^^^ ^1^ i=1-<=>l^^l 

El (Space-Time Transmit Diversity: *STTD'2l- ^t=^.) ^^^'^] SX-^"^ , ^1^5. 

^^1 cfolH^AlEl wj-^oil^ <H ell (Transmit Antenna Array; 'TxAA'hI- 

>^7l 7ll^H tq-olo]AlE]^ 7l^l^o]lAi ^jg. u] E s.( jnformat ion bits)^ 913. 

^(Encoding)^H i=1-<^l ^1 ^1 tt^im** ^4^*1-^. ^}-%-^} ^^7lollA-1 ^7] 7]:^] 

^^S.^B\ Ai:^=. ^Ais:>o^ 1^^^ (Decoding) ^^^>H r^olw^AlEl ol^-o. 

n^S. CfojtHAlEl^ (1) A>-g-^> cfig-7]7]. 7]^l^o^ ^Al 
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^jEflM-i- 2^2^^ ^^#oi ^p]] ^ 511^ <^1^*H ^l-L^^l-:!!. (2) 

^}-%-^} ^'t7l7V ^7] T^l^V^ 7V;^lJl ^-id Al^o] ^cflS. ^J^^^ -^ 

71^1^ 71-f^^l (Weight)* ^«J-^(Uplink)^ ^«fl 7M^d\] ^ 

.:^*>^. (3) 7l;^l^ol ^7] A}^7]- ^^7lollAi ^^tb 7>^^1 ^1^^ ^^t^<^ Z^-Z^-^ 
ol-Eflm-o^ 7>#^1» S^^V^ 1^^<^lt:f. <^7lAi, ^1-71 71^1^^ ^1-71 ^^^7]^ 

^>-§-;^]- ^^7l^ ^7] <?>Eflq-i- lis. ^^s)^ ^J:* ^tfl ^11^* ^^*>^, ^ 

<15> Ol^l-, £ 1 ^ £ 2» ^SSI-O^ ^V7l 3^1 ^A] 1:^-0] ti^Al El ^ ^7l 711^^ 

<16> ^^7] S. n^S. CfolH^AlBl ^^^S] 7]^o] ^7] XxAA iJ"^^ A]-g-*> 

<17> cf^o^ ^JSllrS- ^^^51^ ^-g- #e:i ^11 ^(Dedicated Physical Cotrol 

CHannel; 'DPCCH'hI- ^^.) ^ ^'\]o]b\ ^OJl-i-S ^-g- #sl c-flolEl ;5fl^ 

(Dedicated Physical Data CHannel; <^1*> 'DPXH'e|- ^i=l-.)^ cf^^^^H ^-g- #el 
^(Dedicated Physical CHannel; o]^} 'DPCH'^I- tpt^. )(102)^ ^^^^V^^, ^7] DPCCH ^ 
DPXHfe *l-^^3(Downlink)ofl>H^ <^«}-^^^ a];?> cl-^^(Time Multiplexing)^nl-. 
<i8> >a-7l DPCH ^^71(104)* iH^l:^ S^o)] ia^l-(scramble) 

^1^. tb^, ^1-71 DPCH ^1-71 i^l^i ^^1 cfolHlAlB)* ^■%-^7] ^ 

^^^7l#(l06. 108)ofl ±^^2] 7>^^1 (Weight) Wl ^ W27> §^>o^;^1jl, -^^7] 

o^AV^ Alj^^o. oi-EflufdM) ^ ;tfl2 «?}:Efl i4(ii6)# -f-«|) ^Al^c].. 
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^*>^ 3.= KMode 1) ^^^^ ^7] 3.7]^}% Jl^*><^ 7}^^^]^ 

^ S.B. 2(Mode 2) Ij-^o] 

. ^5]^ ^« ^^^<=^l^i ^»i^V7l ^^}o^ Cf^^7l-i-(110. 112)<H1 ^ ofEfl 

i4^S -i:^^ Jl-^^ iq-<a* ^Sl-(CPICHi, CPICH2):2l- ^^^^t^. 
<21> ol^^^o. ^Al7loflA-l ^7] ^2^^ o^^]M^ ^SL^ ^^^}^. ^7] 

* t^Htl: ^^o] ^cH7|- S)7ll *m 7>f^^l (Weight)* zl- 9m^<^] cfl«B^i ^ 

^7l 7W^]$\ nlHl ^ 7flSl >^(set)-2.S. ^^51<H Si-^i^. ^ 

7}^^ 7>^^1 ^71 7>^^1# ^-g-*>^* nfl, ^Al ^^o] ^ cfl 

7> 7>^^1 ^>i4* ^^tbcf. >^i-7l 7>#^1oii cflt!: ^^^7> DPCCH x^flA] 

^1^1 sjj^B^ ^:a(Feedback Information; ol*> 'FBl'^ ^4) ^«fl ^4^=1^, ^ 

^7)3^ FBI Dfl^l^l ^^7l(ll8)<H]>H^ ^7] wl:^ >^7l 

^'g^^rl-ji;^} DPCH Z]-Z]- ^b:>711 ^cf. 

<22> zieli^ 0^71^1 >^7l 7fl^5. c|-o]tHAlEl ^ STTD iJ-^ofl ^11^ ^3 

£ 2* #S*H -M^*l-7lS. ^7] S. 2^ ^]^^ CfojwlAlE) Ol^c-ll- 
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STTD ^St:-1(DlS.Al)s ^^^nf. ^7] STTD <?lst:-1^ -^7] 

STTD -as^^ ^ 27l]2l <?>EflM-«S #^^4. ^ t:]- 

ojwlAlEl Ti<Hl 431- Si^l, cfolu^AlE^ ^;^V T2<H1 ^1- S27]- ^ 

^H-2.s ^1-7] STTD ^^i:i<^i '^^m. ^-f , STTD ^st-]^ ^M^^v^-^s. 

^ S1S2 ^1-^ STTD <?ls^^H >lll<?]:tflm- SiS2^. ^l2<?]:Elli4* -S2*Si*S. 

■irl- Si. S2^ 4^ bobi. b2b3^ wlH(202)l-S. ^^^^^Jl 7M^7]S. t!:i=f. 

^ei^ STTD ^ScIS- ^1- Si. S2'=H1 ^fl'^^^V^ bobib2b3^ ^11^ ^JS. h1H7]- <a^^ 
JI. ^7l STTD ^^t:-]^ ^7] bobib2b3Sl ^fl^ ^JS. STTD ^^^*><^ ^ll-yrtflu)- 

(204)S ^11^ wlH bobib2b3(SiS2)#. ^7] ^]2<^J:^]M (206)3. ajH -b2b3 

bo-bi(-S2*Si*)l- 

^7l W-CDMA >^>-g-«^>^ Ali^o^ ^fl^ ^3^^ 3711 ^11^ 

(Physical Channel), ^1]^ (Transport Channel) ^ fee) ^fl ^(Logical ChanneDS. 

l-e^^ll^^ 7>^c|-. nelJi, ^1-71 ^11^^ ^11^ 

(PDSCH: Physical Downlink Shared Channel. "PDSCH"e1- ^^7]S. ^t:^)^- 

^-g- ^11^(DPCH: Dedicated Physical Channel. o]s> "DPCH"el- ^t}7]S. tb^f)^ ^ 
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<26> >^7l DPCHl- -f-tb ^S. 711^5. cfolWl^lBl w^VAlol >^7lollAi 

STTD «<}-<=^^ Al-g-t!-cV(UMTS fl-^ TS 25.211). -^l-7l STTD A>-g-^ Jl^^]-^ ^11 

DPCH ^ll^-i- ^1<>I 1-el ^fl^(P_CCPCH: Primary.Common 

Control Physical CHannel). ;^l2^-i- -i-^l ^fl^(S_CCPCH: Secondary .Common 
Control Physical CHannel). ^7] ^fl^CSCH: Synchronizat ion CHannel ) , PICH(Page 
Indication CHannel), AICH(Aquisit ion Indication CHannel), PDSCH -f-o] 9X^- 

<27> ^7] ^ #e|^fl>i«HlAi A>-g-£)^ ^Al Cl-olttlAlEl ^^^^ ^}7] <S. 1>3|- ^1^. 

<28> IS. 1] 



Physical Channel 
Type 


Open-loop Transmit Diversity 


Closed- loop Transmit 
Diversity 


TSTD 


STTD 


P-CCPCH 


X 


0 


X 


5CH 


0 


X 


X 


S-CCPCH 


X 


0 


X 


DPCH 


X 


0 


0 


PICH 


X 


0 


X 


PDSCH 


X 


0 


0 


AICH 


X 


0 


X 


CSICH 


X 


0 


X 


AP-AICH 


X 


0 


X 


CD/CA-ICH 


X 


0 


X 


DL-DPCCH for CPCH 


X 


0 


0 



1) ^11 STTD 1}-^2f ^^E. cfolttl^lEl aJ-A]^ ^X\<>\] 

2) o^olt!: ^3<H1 xq-oju^AlBl wj-^o] ^^o] ^ P-CCPCHS^- SCHfe 
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<32> 3) PDSCHfi)- o]6\] cfl-§-J^^ DPCH^ ^-Br T:^o]n\X\^ A]-g-^]-a^o> ^cf. 

P}^ ^<^]3. ^^711- dbHB €:^iw1(soft handover *>^^3 DPCH 

<35> i 3^ Z]- ^Tl^oll cfolH^AlE) 1:^^ ^]o]3. ^^7]B] ^2:0] 

cf. ^^^tl: ^^1, ^^7]^ z^- ^Ai7l^ i=f# (multi-path)^ ^tl- 

^ ^>\^S. 2711 si <^]:EflM-<Hl 27M^ 42:^14. ^, ^71 loll ^ 

Eim- 1(302) ^ ^Blluj- 2(304)011 tfltF 42: ^S7>. ^7] 2^] '^^'^ 1(306) ^ 9}:^^ 
2(308)01] cfltb 42: ^^7]- >^5>^^^i:l-. 
<36> W-CDMA «o^^^ UMTS ^Irii^^^ ^J^^hIaI o^e^ 7l;^l^^S.-^E-l ^^B\ 

^ DPCH* ^«>ol^ ^cf. oH, -^^joll ^^£l^ DPCH* ^^^1-^ 7l;^l^# AfoioflA-] 
^Ai ci-olHlAlE] «J-^o] AV-g-ofl tll^A-]^ JE^^oil tc)-e)- c].^32f tt|-€-cl-. 
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<37> 1) 7l>^l^-i-^ €^>^ \Mo\]?\] DPCH* *>M-^ cfojwlAlEl IJ-^^ 

^, Afl^o] ^7>5lol DPCH» ^<0 3:VJL;^> t}^ 71:^1^^ ^^1 CfojulAlE^ Af-g- 

<39> 3) ^^11 ^^*>JI 9X^ 7lxl^s.oi]Ai §1-^ ol>^o^ 7l;^l^l-ol 7W^E. l^folW^ 

AlEl «j-<5^^ Af-g-^V*:^ DPCH* ^^€r>Jl o;i^ . Afl^o] ^7>3£]^ 71^]^^ jfl^H ^ 

Alc^olU^AlE^ A>-g-^>c^ DPCHl- ^^^1-71 14, 4°1W1A1E1 ^V-g-^V^^l U 

Ji DPCH* ^ 9X^. 

<40> 4) «All ^Ale>j7 oj^ 7lxl^l-o1lA-l B:>t+ ol>^o^ y]y,]^^o\ ^^S. 

AlEj 1 ^^^^ ^l-§-*M DPCH« ^^^>J1 ^fe ^-f , All so] ^7>Sl^ 71^1-^^ 1^1 

Cf^^lBlAjE] a.^ 1 A>-g.^H DPCH* #^^1-71 14. CfolH^AlE] 

>^>-g-*>^1 DPCH* ^ ^14. 

AiE] a.^ 2 n-§-^H DPCH» ^^*>Ji ^4-, ^fls^l ^7>£lfe 71^1^^ 311 

# A>-g-§>^l ^ji DPCH* ^ SiT^. 

<42> 7^^^^ ^'^^l-^. ±.B.^ €:^-2.Hl (sof t handover) A] ej-^^ai DPCH* 1: ^l^^- 

^ 71:^1^1- 0.^:^E^ ;g 71^1^^1-14 ^A] CfoltJlAlB) «J-A]o^ A>-g- 
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Ol 131 A] El ^Alofl A>-g-^ ^ .^-71 ^^}-%-^ 

^Al cl-olBlA)E] Hj-AlS. ^o]]A-] ^7}7.] -Jd^^H ^>-§-*l-<^ <^> . 

<43> >a-7l ^^^>^ tb^V^l tij-^^S. CfolWlAlE^ ^^S]-g- ^Al7HlAi^ 

^ ^7l7> ^wmtq-Jl ^>^, 7l;^l^ H cHtb ^-tl^ 2711^ ^7]m ^'^^\JL, 71^1 

^ 2011 i:fl*V 27B^ ^711- 1-^^ ^ SX^. ^, ^7] ^>M-^ 71^1^^ cf^ 

7]-¥^>l^. "^^^ W><4 >^7l Z]- ^7l^S 'jVEflM-^S T^^*><^ 

^ 9X7] nfl^oll cfolalAlE^l: ^2:^^ 7}-^^l-Cf. 

<44> £ 30. ^S§>^, rq-^S^ ^7]^o] v^^o^. 7l^l^-i-<^fl cfltb ^^5)^ 

7>;i§^ ^-f , 2]- 7l;^l-5^-iis. A>-g-^ ^A] ci-oiw^AiEioi ji^^H 

oltHAlE^o^ «J-l^O.S. 7l|^K ^A] tq-olU^AlE^ tij-^ ^ STTD ^^^^] ^1- 

7] ^7] 1 ^ :^7] 29: ^3i^ ^31^ z^^]- c^-olalAlE] ^s. ^-1^1^(320)31 

^A] cfolttlAlEl AiJ: ^lel7l 1(322) ^ cfoltilAlBl AiJi ^el7l 2(324)<^1>H ^7l 

STTD «o^^AS 42:B:>o^o]: ^cf, 

<45> BE^. 71^1^ 2011 cfl^ ^«ll ^71 3 ^ ^7] 47> ^^£)J7, >a-7l 71^1^ 2 

7> Cl-olnlAlEl# ^-§-*>;^l ^^*>5I^ ^-f . ^71 ^7] 3 ^ ^7] 4» -f-^ 
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^S.^ '^'^iwl^l&l ^S. el -^(320)^1 ^Ai cfolttlAlB) ^^7] 

<46> ^7]S>\. ;y-ol z^- yl;^!^^^ ^711-^ cf^ ^5.1- JL^t}<^ A1 

^7] 2^ ^Tl'iS. ^A] cfoiB^AlEl ^^e]7l-i-(322 32eM ^ 

Al Cfoltt^AlEl A]^ ^^e^Sljl >y-7l 4^Al C^-oltHAlBl Al^ fi^ ^ Z^" ^ 7^ ^ ^ 

wMV'i(330)# -i-Sll 

^^]^ ^S.^ ^ ^^m. ^7]^ ^7} ^o]^^^ 4^i7> 

^ ^mJl ^Cf. ^tb. ^7l ^Al CfolH^AlEl td-el-Ai Z^- ^T^l-o] 

7V 4^^^l7fl 

<48> rq-Sl-^-l, ^7^2] ^7} ^7] eflolH ^^7] ^^ofl^i ^ ^Tl^S. 

<49> TZ^^^, ^ ^^^9] o]^^X\ AjA^E^ollAi Cf^o^ 71^1^1-011 ^1 tfl ^A]^ ^ 

Al c^-oltt^AlEl Al^» Jl#^O.S. ^2:*>7l ^^1 ^ IJ-*^* ^1^^<H1 9X^. 
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<50> S^V. ^ ^^2] 4=^0^ 7]^]^^S.^B\ Cfojz^V ^Al CfolttlAlE^ 

<5i> SE^. ^ ^'^fil rf^Sl 7l^l^#S.-?-El rfoj:^ ^a] cfola^AlE] ^ 

n ^^-i:*^! ^^Sl<H ^^s]^ ^-f ^i€r> ^^o] q-E}i4;=^l 4s 

<52> ^7ltl- ^^^*>7l ^ n^€- ^^m; 

«fl ^Jll- *>M-^ CfoltJ^AjE) O.^ ^A] ufolttlAlB] 

7) Z| ^Tlt ^Al CfolBlAlE^ 42: yj-'^^ ^^^^>J1. ^71 ^A] cfo]tHA]E^ 4 

^ «o^^<=Hl ttj-Sl- ^A] T^olHlAlE] Al^ ^]^7]m ^l^^>fe CfolH^AlEl ;Hl'^7l 

<53> >^7m 4^* ^^^*l-7l ^tb ^ 4^ ^j-i^^; s:e. 
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7l;^l^l:5.^Bi ^^1-* 4s ^^^S ^B]*>«^ ^7] z^- 71:^1^ 

^S. o]^ Dfl^S]^ B>I+ ol>^^ ^7l# ^oll^l, ^71 Z^ ^7l#^ 



<56> ^7] S. 4» ^ 71x^1^1-^^ ^1^^ ^7l#* -i-«fl Z^- 

^ cfo]alAlE^ ^S. 7]^]7] ^d\] ^w>olui(420)<Hl^i ^a>olx^ ^cf. 

cfojtHAiEl >ll<H7l(430)* *>M-si p^-oia^AiEl ^^*>:a, 

7l ^«H^ ^ ^71 c].oltHAlE^ iJ-'^ol] ^A] 

cfoja^AlEl A]^ ^^E|7l(440)<^lAi t:folB]AlE) ^^El^cf. 
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^^2^7]- >$d^^^(linearlity)* 
7H7l nfl^olcf. '^71 *>q-s1 ^S. ^el7](440)^^ 

7} 7}^^ o]^^ ^7] Cf^o] 71:^1^-1-011 cf^Sl ^Al cfolttlAlEloll ^ Al^s. 

^ 4S^<^1 ^c>l ^7^3] ^Al cfoltJlAlEl tij-i^o] :§-aH1 AV-g-^ ^ ^7l.xill^olcl.. 
<58> o]sr>, ^ ^tgol] t4=. ^1-71 ^V^]o^ ^^^>7loll o^A^ , ^ ^i^cH] rq-^ 

<59> ^V7l cl-olttlAlEl A]^ ^^el fl-^^ -Mattel-. 

<60 ol^^^ ^^7l7> -aiEly. ^(active set)(<^7lAi, oijElti. ^ijlloje). ^ 

^ ^^'ll ^^7l7l- c-flolEli- ^^Ai^>7l ^«fl el-i^-S- ^5L(radio link)* 7>:^lJi S. 
€■ ^a*^ ^^Itbcl-.) c]-^ 2^-1^^ ^H#oll t:fl^V<^ x:!-^^ cl-olulAl 

<61> 1) ^ ^Elti ^ ifloflA-l^ ^A] cfolHlAlEl «J-Al^ A>-g-t!:Cl-. ^. 711^^5+ 

<62> 2) ^>M- Ol^o^ Sfcl^ ^H<^Mi CfolBlAlE) ^^^^ -^l-g-^l-^l ^-f . ^ 

^ ^Elti. tflo^ cfa H^-c^^ ^30^ i:l-<^l«1^lEl «J-^S1 A>-g- a^«-oll ^7l 

€ ^ ^1=1-. 
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<63> 3) <^E]H. ^ vflo^ o]^o^ ^v]SL STTD -^V-g-^j-fe ^-f , ^ 

^7]^ STTD7> A>-g-^ e^-c]^ ^a* SEfe ^ ^fl^ 2.^ efcl^ ^3.9<^] 

cfl^^H STTD «c3-^* >^]-g-*><^<*> t!:c}-. 

^V-S-tl- ^^7l^ ^l^H CfolU^AlE] HJ-^OI A>-g-^ ^aL« -^E] 

<65> ^cf^l ^^^>ia. ^:^-$.a1(soft handover) a] §>^^3. DPCH* 1- <^1^ 

^ 7]^]^0_S.^B\ ^^t}^ ^7] 71^1 ^nVcf ^Al ci-ojiilAlE] «j-A^ 2^ -^^^ 

tH^l^ «o^^* ■^Aj'^l ^>-g-^ ^ ai-^'^, ^1-71 i^l^H ^A] CfojtHAlE] A>^S:>^ 

cfoiH^AiE] ^oflAi t!:7H ^j-^'ib^ >^>-§-*H<^> ^cv. 

<66> n^-el-A-], >^7l JE 4<^1 i^]^ vi}9\. :^o] ^ w>o]i,i (420)i2f cfolu^AlBl ^s. ^ 

S^7l(440)Sl o^AV ^A^# ^}^JL, 3r>u|-oj ^a] cfoltjjAlEl a]^ 7] (440)<^1 4 

7l;^l^jOS-^Ei Cf^O^ ^Al CfojulAlEl IfJ-^ O] ^-g-E)0^ ^A]^ AjJl^ "4^^ ^ 
<67> Cf-g-O.^. ^7] £ lollA-1 ^1-^^ >^]s.a ^Al cfoltt^AlEl o] A] ^ A^ ^ ^^tb^^ 
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<69> 



<70> <^^^ Ml^i hi,i ^ h2,i ^ i^^ ^^7> <?]:Efll4 1 ^ 

<72> ^ 



'^=E(/2i,,Wi+/22,/'^2)V/ 

/=1 



[>-*j.Ai 2] '=1 
<73> ^V^^ ^7] £ 2<^1^i 711 cf^^liH^lEl "o^'^ ^ STTD ^^^-^r 

AA^ oVEimofl ^^€^1-^ "o^'^olcl.. ^i-^ A]:^^ QPSKCQuadrature 

Phase-Shift Keying) i^s>c^ Si=bo+jbi. S2=b2+jb3Hi- ^fig, ^Efli-I i^ ^f-SflA^ 

■ [Si, S2]7> ^Eim 21- ^^^i^ 4>7l oVEflul Al^^ -y^'^t!: [-S2*. 
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Si*]7> ^^^cf. nl-el-^i. ^^^1^ i'U °fl . 4^^^i:<Hl^-1 ^^?b ^^ll- y,^ t}^ ^7] 

<74> 

7=1 

yijJi\jSi-h2jS2^nij {i^even number) 
3j >'v=^i/2+^2/i+'^v (^*^^^^ number) 

<76> t!-^, j^^l] ^TloflA-l oi^^ = A]^^ 2i. 2i+lolE} ^ nfl. o]tifl ^ 

5+ ^4. 



<77> 



<78> 



= (l^l/+l^2jf)'^l+^L-^2v+^2v^2/4-U 
V^-A^ 5] =(l^l/+l^2/)^2-^2/2v+^l/2/+l,- 

<79> ^V7i <^«h^ i> tfl;^i <^^^ 5>i- ^^*v^, 7fl^H ^ 

^^^(linearlity)* 7>^cf^ ^ ^ ^, ^7] ^^^^-^ ^ ^^.^S. 
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9X^S.S. ^7] ^^^^^ ^M^^^ 7}^]JL 9X^. rcj-e^-A^, cfoltHAlEl a] 

<80> <aaVa^oi eflolH ^Ai7l^ ^7] S. 3oll>H 'S'^^ ^V^if ^o] cff^ X|j:^ ^a] 

■^^^ n^^^l-^ ^w><^lM (Combiner)^ 

-§- f^^<>fl eTi^M '^V7i cj-oiu^AiE] ^-^eiyii- ^7^c^-o^l ^^is^H ^ji 

<83> .^71 ^^7l^ 4S ^^1^ ^O] Z^- Cff^ -f-t!: ^2:^ 

71:^1^ loflfe 1 ^ ^71 27> 71^1^ 2<^1^ 3 ^ ^ 

71 47> ^'^^ ^ ^C]-. ol^Tll >^j-7] 71^1^ l^-¥-Ei ^J:<=Hl cfl^H 27^ 

^ ^S.<H1 Cflt!- ^2:^ ^ Si^^, ^71 71:^1^ 2^^Ei Alj^ofl 

<84> >^V7l Z^- 7l^l^#ol 27fl^ tPtflM-l- -i-«fl ^a^l- ^^^Vfe x:1-olttlAlB|Sl aj-i^ 

^ ^>-§-^>7ll SI'S, >^7l ^Tl'^ ^7l 27^^ ^EflM-* Jil^t!: ^EflM- l=folBlAlE] 
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^^s)<H<>> ^, ^7] oy^]^ 1(402) ^ «^Efli4 

2(404)ofl cH*!: ^2:71- ^^Slo^o]: t}x^^ 3§7^ 2<>fli 1(406) ^ ^eflM- 

2(408)«^1 tfltb ^S7> ^^3£lcHo> m]S. ^inM 1(410) ^ «?>BflM- 

2(412)<>11 cfltt 4S7> ^^Sl«H<i> 

7>^^>i::l-. o]^ >^7l <=^t^^ 3> vfl^l <^^^ 5>«^1>H ^Efli^ 2^1 0-^S. iiJl 

A]-^>^ ^oi^ ^ o;ic]-. ^ oje-lt]: ^<H^i. ^tflM- 2» -f-^H^ife ^<=>]^ 

(noise) ^ ^j^'tiol ^7}^B.S., cfoltJlA]E^ ^l-§-^M ^S. 

<87> >^7l £ 4« %i-Ss^>^, cfola^AlE^ ^lol 71(430)^ ^1-71 2^-^711-^ tVEflul- 2 

^wH^ ^^Mr ^^*V7l ^«fl >a-7l ^t.>olui(420)l- ^1<H^ =^ 
cfoltJlAlEl7> ^-g-^ 7]^]^ lofl ^7^ 1 ^ ^71 27} ^r^S\3l, cfolulAlE]* 
A>-g-^H 71:^1^ 2<:^1 ^7] 3 ^ ^7] 47} ^^B\S!X^ , cfoltHAlEl 

7l(430)fi1 ;H1<H<H1 ^«fl ^71 ^w].o]ui(420)^ -8-71 ^7l 1 ^ 2S.^B\^ '^^^ 1 

^ '^rEflM- 2^ ^Jl* ^W>ol^*>Jl, ^71 ^71 3 ^ ^7] 4S.^B\^ ol-Eflul- lo] Al:^n> 
<88> tb^, ^7l cfola^AlEl 71(430)^ -^M 4 7l^l^#^^El ^Al CfojH^A] 

^ «cJ''S«Hl ^t!: ^-tl^V*^. ^7] ^HH^(420) ^ cfolalAlE] ^^^y] 
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(440)1- ;^lo1t}:i=f. -^-71 ^ 71^1 -S^-t z^o]^X\iE] «j-^oi] ^tb ^-a.^ ^ 71^1^1- 

oflA] ^AisrV^ tij-^ ^fl^ (Broadcast CHannel ; <^1^> 'BCH'el^ ^^.)-^ 4. 

<89> >^7l CfolW^AlE^ 71(430)^ ^E]ti. ^ xflS^ S.^ 7l^l^-i-oi] rfl^ ^X] 

^tbl=f^ 7>^^ nfl, .^71 oj^^Al ^^7]^ ^JB^ttl '=g^<^l>««i cfl^ 
n^^^^^cf. ^1^. -^-71 71^1^ lo] 7fl^H r:l-o]tJ^AlEj# A>^^rH ^^^> 

1^. 71^1^^ 7]:^]^ 27} ^^B. l^olBlAlB^l- A>^^H ^^tb^Jl 7>^1- 

°fl, ff-^ofl ^7] 7l;<]^ IS\ AlJiofl tfl^Ai^ 7ll^S CfolW^AlB) 

^St!:i=1-. wl-Sf ^<^1 ^>7l 71^1^ 2ofl ^7\S.^^^ ^Eim H Cfl 

<9]-> ^7] cfolttlAlEl ;^lol7l(430)7]- CfOj:^ cfolij^AlE] A>-g-*V^ 7] 

^^1- ^Al^>a^ ^7] ^Al cfolttlAlBl HJ-^^ "J"'^^ £ 6 

<92> ^e^*>^. t].^^ 7]^]^^S.^B\ ^Al^ AlJ:^ c^^o^ :^7ll-oll >a-7l 

tq-^o^ 7]^]^^ 2^2^^ t}^o^ Cfoltt^AlEl Wj-i^^ A>-§-^^ ^1=]-. ^7l Z]- 3g 7^ 

4-^ ^«>olM(420)«H] S^sH ^Al cfolH^AlEl tt^V^ Al-g- -a-^o]] IC^SJ} 
^wH^ ^1^. ^71 ^^ ^Ai t:^.o]BlAlEl 71 (430)0)1 S]^ ^^^V}, 
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<93> ol^>, 47flSl ^711- ^Wl^ eflola ^^7l(^. >3-7l S. 4«HlAi N=4)S- 

DPCHl- ^^*>JI, 7l;^l^ 2^ c^-o]ttiAlE^ ><«>-§-*>^l ^Jl DPCH* ^4^«>Jl 

9X^JL 7M^t[. Stt, 71:^1^ ^S-^ ^sq- 7]:^]^ 23] ^S. 

2^JL ^-JL, ^71 1 ^ ^71 2ofl^ 71^1^ 13] ;§^ofl ^^^VJl, 3 ^ 4 

<94> 71:^1^ 1^ C^-OltilAlE^ A>-g-^>^0.:uS .^71 ^7] 1 ^ ^7] 2^ 

oVEfli4 A)S.3]- 23] ^SL» #^-^5- 7>^rf. a>^, 71^1^ 2^ ^o]^ 

^>-g-^M ^^-2.S.S. ^71 3 ^ ^7l 4fe •yrtflM- 1^ ^^'?V^ 7> 

^Cf. 0^7lAi, >^7] <thEim 1^ ^ >^7l <?>Eflt+ 2^ ^^7loflA^ ^^^t!: ^ 

Al^oltq.. i4el-A^, >a-7l 3E 4^ ^H>^li'i(420)^ ^>7l4 ^o] ^w>o]^^^ ^^Sftcf. 

<95> 1) ^7l 1 ^ ^7] 2«H1 cfltflA-l^ oVEflul- 1 ^ Oj-E^m Al:^^. z^-Z^- ^13V<5l^<Hl 

<96> 2) ^71 3 ^ 4<^1 cflSflAi^ o>Eflu)- lo^ 'tl^'?]:^ ^wl-<^l^<^l 
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El 71(440)^ CfolH^AlEl ^B] ^7l Z]- 7] ^^-S-^EI ^a] o] tt^ 

^1^ «J-^<^1 ^^-a.* 4^^t!- -^M i=f<^lwlAlBl ;^lcH7l(430)<^l ^^^cf. 

<99> ^7] ^wHM(420)<>ll ^tb z]- :^7l^ ^JllrS] H 5sq- ^^1 ^ 

<100. >^7l £ 5* %1-2:^V^. ^ 7l^l^*oll ^'^^ Cf^o] :^7l#^ Z^-^ oj-tfluf 1(502, 

506) ^ "^VEflM- 2(504 , 508)'H1 i:flt!: ^fl^ JlB^sj-o^ 
<ioi> olnfl, >^7l <^Eflul- 1(502. 506)ofl cfl^ ^Jl^ ^-lO cfola^ aIe] fi^ ^^^l^o] 

^wMH(520)<Hl^i ^7l oVEflu). 2(506. 508)<Hl tfltV a]^^ ^a] cfolH^AlEl 

<102> 4.;go^ 7l;^l^o11 tH'^^ i:flSflA-1 , >a-7l 7l>^l^ol ^.A] Cfo] A] 

# A>^e].;^l ^51:^ ;g-o., >^7l 2(504. 508)* -f-tb ^s:^ ^7] ^w>olx^(520) 

^*^^>^1 tb^, ^>7l ^Eflu). 2(504. 508)1- -^tb ^«|-<^1^ '^^^ 

^^-71 7l;^l^sl ^A] c^-oiti^AlE^ Af-g- <^«-<Hl ic)-e|- ^^7] cfoltHA] 

El A>-§-ofl cfltb 4<^lHl'«<lHl ;*fl«H 71(530)011 ;^H«H1 nl-ej- >^7l 

^Eim 2(504, 508)«^1 ^^^11-(510. 512)<H1 ^Sfl 
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2(504 508)^ i^^KSlO SEfe 512)7> , cfolwlAlE)o| oj-i^o] Aj-g-s] 

^1 7]^l^ofl tfltflAl^ €fl»3- :s§7lS] oVEflu)- 2(504 508)^] :±i^^l(510 

512) 7> <?i^£];^l ^^cf. 
<105> >^7l ^w>om(520)<Hl>«.i ^«><5li^^ X\s:^ ^y] s. 4«^lAl «>sq- :^ol ^Al 

x4o]B^AlE] AlJ: ^^el7l(540)«^lAi cVo]H^AlEl Al^ ^sl^cf. 

<107> ^7] s. 6^ ^S^V^a. ^^71 IE 4 ^ H 5«HlAi >a-^t!: cfc,lHlAlE] :^]o]7] 

(430 . 530)^ 7l^l^l-S.-^Bl ^Ai^ z^-z^-o^ ^Ai cfojtt^AlEl 

<io8> >a-^^v ia><4 :y-oi, >a-7i z]- 7]^]^^^ cfoiHiAiEi BCH* 

. ^1^. -^71 z| 7];^1^^al c^-oj^t!- cfoia^AlEl ^^joil rtj-ej-A^ tb7> 

<109> ^, ^^11 C-flolE-ll- ^^Al^).j7 01^ A^aj 7l^l^ollA-l ^Al CfolttlA]El A>-g- 

*>J1 Si^^l ^^nl-^, <?I^ 7l7^1^1:Ol A>-g-3:>^ ^A] cfolH^AlE) ^^^^ ^J^o] Jl^^ 
^ 9X^. ^'a, ^7] Ai«ol 7l^l^oflAi ^A] CfojtHAlEl yj-'^^ A>-g-^>Jl ojcf^^ o]^ 
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(430 530)<^lAi^ cf^o^ BCH«- t:^-oltt1AlE^ 

^^1- ^-^1(602 ^7jl)sr>D^, ^7] >^7l z^- ^Al rfoltt^ 

<iii> ojufl, .^71 ^A] cfolHlAlEl ;sflo1 71(430 SSOfflA^^ ^7] A^Hj 7l;^l^Sl ^Al 

tq-olttlAlE] A>-g- ^;^-] :a:^(604 ^m^^. '?>^, 7l^l^oflAi ^Ai t^o]n\ 

alil^4.(606 ^711) 

<112> ^7] B]mL A-jl^l 7l;=^1^52f O]^ 7l^l^#Sl ^A] o] A] ^o^^ 

-^^atb ^71 ^Al cfolW^AlE] «ol-^ O.^ -^7] A-liaj 7l^l^ol] cfltb ^Jl ^ ^l" 

7] 91^ 7l^l^#<^l cflt!: ^Jl*^ cfola^AlEl ^^^^.(608 ^^1) 

<113> ZL&m, ^7] Ail^ 71^1-^al). o]^ 7l;^l^-i-^ ^^A] t^olH^AlEl o] ^g-^^].^] ^ 

^<^1w1^lHl ^^cf.(6io «>5f ^<^1 -^-71 91 
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<114> «m^cfl, A^wj 7l^l^o] STTDoil S]^ ^^<^lttlAlB^ ^-g-^V^ "?! 

El ^ Alt!: ^^<^1 ^7l STTD<^1 Sit!: cfolu^AlEl ^-g-«>i^. ^7] 

^€■4. ^. 71^1 ^ofl ^ig-^ ^Tll-ofl-^-l^ <e>BflM- 1 ^ <?>tfli4 2ofl cflt!: ^ 

Ai Aij:^]-^ ^w>oii^ tb^-. at!:, ^7] ^w>o]^^ ^s:^ ^'il cfoittiAiEi Ais: ^e) 

71(440. 540)^^1^1 STTD ^^^<=>\] 2]^ ^a] cfolHlAlEl ^J-i^ o.^ ^a] cI-oIhIaIeI aIJ: 
el» ^^t!-cl-. 

<ii5> t!:^, >a-7l A-lwj 71:^1^31 4^Ai cfoltflAlEl ^-§- ol-^ ^^(604 ^^^1) ^5}-. ^a] 

cl-oltHAlEll- A>-g-^>^l ;g^<Hi o;[oiA-l^ o]^ 7l;^l^^ ^a] c1-o1h1a1e1 A>-g- o^-f- 

S- ^^^H ^-§-^1:4. (612 ^;^1) 

<116> n].o^, -^1-71 7l;^l^ollA-l 4.AI q-olHlAlEll- A>-g-^ .^Vyl o]^ 7l;^l^Sl 

4^Ai cfolalAlEl ^ o;t^. ^. ^^-71 A-1«J 7l;^l^ofl tfltflAi^ ^ai rfolwl 

^^O^. ^71 71^1-^011 cfl^A^^ 4.AI cfoltilAlEl* ^ o;i 

cf. at!:, ^7l 91^ 7]^]^o] 7fl^S ^Ai cl-olttlAlEl«.11 cflt!: ^d-'^* ^-g-*>^^ ^4- 
(614 ^;^1), ^7] CfolHlAlBl A]^ el 71(440, 540)«HlAi^ 7ll^S T^l-'^ltH'^l 

Hi ^^el* ^^(616 ^:^1)*1-'^. >a-7l 91^ 7]^]^o] y^]^^ cfol ai a1 El ofl cfltV 

^-§-^1-^^ ^7] ^A] cfoltHAlEl AlJ: ^^e|7l(440, 540)011 ^a1 

cfoittiAiEi ^^si» ^^(618 ^m^^. 
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<^1>H A>-g-^>^] :^s^7} S\B.S., ^w]-ol 

c^.olB^AlE^^^- ^ ^lei-S STTD ^ TSTD^I yj-'^^S. t:1-s.7lV ^-g-^ ^ ^-^t^, 

^ i^^lwl^l^^ 1 ^ 2.JE. 2^ i^^^cf. ttJ-sl-Al. ^7] cf^ 

<i2o> ^ ^x^o^ ^^<HiAi^ ^^*>5!^M-, ^ ^ 

i^o| i^^oflA^ <^el7>;^l ^^o] 7>^^^ #€-<^lci-. ne-jjE-S. 

^ ^^^^ ^^fe ^^]<^]o\] ^tt^^ <y:SlT3^ ^#^1-^ ^^^^o^ 
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^ ^J-'^l:*^! ^■%-^^] ^fe ^^7> ^^£)o1 ^Ais]^ ^-^oflS ;5l*> ^>S-<^] M- 

7]] t}^ 9X^. 
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1] 

3.^ t^^ IJ-^^ A>-g-§V^ o]-^ Al>.EfloilAi. ^1-14 ol^^vo^ 71^1^ 

^^1<=H1 ^c>l^i, 

^vq. oi^vo^ -^«fl -^^51^ ^J:*^ ^S.%S. 

^^^^o} 42:*>fe 4^71]^ ^711-al}., 

Z^- ^7l«HlAl #^5)^ ^S-i-* Cfol^^AlB] ^-g- o^:^6|l IC}-E1- >«d^^ 

^71 7l;^l^l-5.^El ^Ai^ zl-z^-o] ^x] i:1-olBlAlEl ^o]B\X\ 

^1 el 711- cfoit^AiEl ;*iH7ll- i^f-^ ^^^s. t}^ ^7] ^1-^1. 

2] 

^11*J-<^1 SZ^^i. 

t^olttl^l^ 711^^ ^A] c}oltJlA]El ^ 311^^ cfolvi^ 

^j-'s ^oflAi A|^€ ^^1-2.5. *m ^^1. 
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3] 

<^1tt1^lBi(srrD) ^ofl^i *>u|.oi s.;^ s>fe >a-7i ^^1. 



-^l^a-^V* JL^«^>^ ii^*>^ ;^ll s.E.^] s]^ ^ ^7] ^sl^s] ^^^} ^ 
3.7]^}% JL^tlo^ M.^^}^ S.:^^] 2]^ ^oflA^ o]}=. ^- 

^^S. ^7] ^^1. 

[^^«J- 51 

^7] ^Wl-OIM^, 
AIBB^H ^^*V^ ^^l^S ^7] 
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I^^*^ 6] 

^7] ^ ^7]^ ^ y^]2 31^^ ^^7} ^7l^«l-o]ui5. -a^^-^S. 

^ 9X^^ ^7] ^^^^ #^31- ^7] ^«HM^ ^^H-^l 

^^-^S. ^>7] 

71 

^ ^1-71 . 
8] 

*m ^7l ^^1. 
i^^^^ 9) 
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O.^ >a-7l 



10] 

^oM 71^1^1:^ ^Al Cfoltt^AlE] «J-i^o] a.^ >a-7l 
^7l ^^1. 



I^^^ol- 11] 

3.^ ^^^^ ^>-§-^m <^1^ Al>,Ejo1]A-1, ^]-u|. ol>^ol 7l;^l^ 
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^71 o]^o^ cf^^^l- -i-Sil ^^Slfe ^Jl-i-* ^^^S ^ 

Tloll ^^^H ^^^m 

Z^■ ^TlollA-l CfolalAlE^ ^-g- O^J^ofl n^-E). A]'^^ O. 

^Jil- *>M-^ 4^*>^ 

^^-2.^ ^1-^ ^71 

12] 

>Hlll*J-<^l 9X<=>]^^. 

^1^1 iJ-'g Oli^ *>M-'el ^^^S. t!}^ ^7] 

131 

olt3lA]E](STTD) ^<^1>^^ ^^-^ 0]:=, ^l-ul-oi ^o. m;^o.s. *>fe ^7] 
[^^^J- 14] 
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^1-^ iB^s^H :a^^s:>^ S.^'^] tij-'^ ^ ^1-71 o^^^y ^ 

3.7]7C\-^ jL^€\-c^ ^^^^ 3.^<=^] Sitb ^oflA-i >a^^ o^i:^ ^>i4ol s- 

^1^^ -^M wj-*^. 

{^^^^ 151 

^^^-a- ^^'L>^ ^^^><^ ^^^m ^^i^S 

I^^^J- 16] 

^lii*J-<Hl ^<H^i, 

^ ^ ^12 -^VEflM- ^^^^ Jl^t!: ^^7>^^^ ^ 

^7] ;H12 ^^IM- ^^^21 r^i^^Hl = #^1^5. ^1-^ ^71 

[^^^^J- 171 
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[^^^J- 18] 

^^0.5. s>fe ^V7l W,V^. 

19] 

O.^ '^■71 
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